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Executive Summary

This proposed researchwill identify and quantify valuesfor important natural amenitiesof TampaBay. The
vaue measureswill providedirect input into decisionmaking regarding the aternative programs to control
nutrient inputs into Tampa Bay, and will put this into perspective of other programs to improve the
environmental amenities of Tampa Bay.

Thiswork isimportant for achieving continued progressin provisonof important environmental amenities.
Although recent years have seen much progress in protection and restoration of critical environmental
amenities, many significant impacts and threets remain. Limited resources are available to resolve these
issues, and competing socid needs necessitates that management actions focus on resolving the highest
priority issuesin a cogt effective manner. Smultaneoudy, communities are becoming increasing resstant
to management solutions imposed from “outside’. Continued progress towards achieving environmentd
improvement depends on edablishing consensus management strategies that focus efforts towards
addressing the key objectives at reasonable cost.

It is critically important that public values be represented inenvironmenta decisons process, snce public
money is to be used to fund resource protection activities, the public will ultimately bear the costs
management actions that increase cost to industry, and since under the Public Trust Doctrine, government
managers are mandated to act as trustees for the public. This sets forth a chalenge to identify the key
environmenta objectives of the community more clearly, and to focus management on the highest priority
gods of the community, which underscores the importance of efforts to dicit priorities and vaues of the
affected communities. Social scientists have muchto contributeto theseissues, havinginvested substantia
research effortstowards understanding processes to identify and measure public vaues, and processes to
develop consensus agreements among interested parties.
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Messuring community environmental values in a way that can contribute to assessment of specific
management actionsis an inherently difficuit task, and not one that is amenable to routine gpplication of
standard techniques. For example, it isadifficult task to determine how much people care about reducing
nitrogen deposition in Tampa Bay, and what level of expenditure of public dollars is judtified to support
gpecific programs. The complex scientific nature of the problem also contributes to the challenges faced
in this task.

A flexible approach is essentid in order to focus onthe most critical issuesand controversies faced by the
community, and to design an ingrument that respondents can understand and that dicits vaues for key
Tampa Bay amenities. Therefore, it isimportant not commit prematurely to a specific indrument design.
Rather, the research process mud firgt obtain afirmunderstanding of the key issuesand controversiesfrom
the perspective of the various communities, and steps must be taken to design an effective survey
ingrument.

Thus, rather than Smply gpplying a predetermined set of economic tools, we will set forth a research
processto identify public valuesregarding critica natural amenitiesof TampaBay. Firgt, wewill obtain and
caefully study documents that describe the critica issues faced in Tampa Bay in order to obtain
background information on the problems faced. Much of this work has aready been completed as part
of developing the present proposal. The second stage of the research isto meet with the various interested
parties to get a more detailed understanding of the important issues from various perspectives, and
particularly to identify the important controverses. The god of this stage in the process is to expand our
knowledge base on critical Tampa Bay issues and, just asimportantly, to develop aworking relationship
with the various parties. The next dage in the research will develop a list and description of important
vaues concerning Tampa Bay amenities, and identify those that can reasonably be addresses within the
context of the proposed study. We will then meet with Tampa Bay management teams to describe the
vauesthat will be estimated. Thiswill be the find opportunity for input from the management team on the
essentid eements of the study, and we maintain flexibility up to this stage, so that vaues measured by the
research efforts can be of highest utility to the management team.

Once we have come to agreement with the management council on the final set of valuesto be estimated,
we will organize and implement a st of focus groupsand, later, aset of verba protocols with the god of
developing asurvey indrument to measureimportant public values. Initid focusgroupswill involve generd
discussions of the issues of concern, and will be used to understand the perspective of participants, to
identify how they think about issues, what language they use, which words are loaded or likely to be
misunderstood, what kinds of background information needsto be provided, whether they care about the
particular issues, and if so why. Asthe process moves dong, more time will be spent on specific issues
identified to be important to the developing survey and pretesting successive draft questions. The focus
groups will include considerable discussion of the questions to ensure that participants understand the
questions, and that the survey responses convey the information we are atempting to dicit.



Thesefocus groupswill provide excellent qualitative informationthat is useful for understanding valuesheld
by focus group participants. More importantly, the focus groups will provides essentid ingghts that help
to identify difficulties in survey questions, and suggest gpproachesthat can be used to improve the survey
design.

When we fed we have aworkable draft survey, we will implement a set of verba protocols on the draft
ingrument. Verbd protocols are carried out by having an individua complete the survey, while “talking
adoud’ to express what the individud is thinking about while answering the questions. This will provide
addition indghts into the thought process underlying the survey format, and the survey will be revised as
appropriate, until investigators are confident that the survey provides the information being sought.

When the survey development process is complete, we will implement the survey using a sample of the
public. The precise format of the survey will be determined through the rigorous survey development
process described above, and we strongly recommend that we maintain the flexibility to determine the best
survey indrument and means of implementation. However, we anticipate that the survey will be
adminigered asanin-person, saf administered survey. We aso anticipate that adequate funds will not be
avalable for probability sampling, and we can use standard weighting procedures to correct for non-
representative samples, to the extent possible. Wewill also gpply standard rationdity teststo confirm that
results of the survey indicate vaid economic values.

The results of the survey will provide an assessment of public values for important amenitiesof Tampabay
and will link withavailable scentific sudiesto provide direct input into management options. We will carry
out various “rationdity tets’ to confirm that the survey results are valid measures of vaues of specific
amenitiesdescribed and not, for example, symboalic expressions of concernfor the environment, ingenerd.
The results are andogous to public referenda, but are much more informative to policy makers and are
more flexible. Assuch, the results will provide essentia public input into the management process and
ensure that public values are represented in the public decision process.

Specific Aims
The proposed research has the following genera objectives:

1 Improve our understanding of the important dimensions of vaues that the public holds for

environmental amenities,

Obtain quditative information regarding why the public caresabout TampaBay amenities,

Identify and quantify public vaues for important natura amenities of Tampa Bay,

4, Use these vaue estimates to assess specific policy options available for managing the
Tampa Bay environment.
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The discussion below will outline a research process to identify a set of economic tools for measuring
qudlitative and quantitative aspects of vauesthat the public hold for Tampa Bay environmenta amenities.
Detailed informationwill be obtai ned regarding the various i ssues of importance from different perspectives,
and the critica controversesthat are faced in managing Tampa Bay resources. This information will be
both in quditative and quantitative form.

We anticipate that the values to be assesswill include use values and non-use vaues. Use vaues that we
potentidly will estimateind ude va ues associ ated withrecreationa uses, suchas svimming, fishing, boating
and wildife viewing, aesthetic qudlities of the bay and commercia uses. Non-use values will include
individud’ svauesassociated with maintaining Tampa Bay natura amenities that go beyond specific uses.
Thefind sdection of vaues to include will depend uponther importance to managers and the community
asindicated in interviews and focus groups, and the extent to which the values are rlevant to assessng

Specific management policies.

A quantitative assessment will be obtained for amenable vaues that are identified as most critical to
determining the best set of management actions. The results of economic survey methods are anadogous
to a public referendum, except that surveys allow moreflexibility in assessng public support for programs
that vary in terms of (1) amenitiesconsidered, (2) the degree of environmenta protection and (3) the cost
of the program. For example, the output of an economic analyss could inform policy makers on the
fraction of the public that would support dternative sets of programs to protect environmental amenities.
The results can dso be used to identify the public input regarding the “best” set of policy actionsto be
indtituted within a given budget. These quantitative val ue measures can be used to assess specific control
policies, thereby providing management teams with specific information that is directly gpplicable to
important policy questions that they face.

Background and Significance

TampaBay isthe largest open-water estuary in Florida, spanning about 400 square miles within a 2,200
sguare milewatershed. The estuary supports many species of fishand wildife ranging frommammalslike
manatees and bottlenose dolphins, to birds like pelicans and ibis, to fish species like snook and red drum.
Mangrovesin TampaBay serve as breeding groundsfor 25 bird species, induding pdlicans, egrets, herons,
cormorants, terns, ibis and spoonbills. Many other birds winter in Tampa Bay, including asthe American
white pelican and severd speciesof sandpipers. Tampa Bay supports commercia and recreational uses,
and provides natural amenities to the population of over 2 million that reside in the surrounding area.

However, populationgrowth surrounding Tampa Bay threatens the very amenitiesthat drew people tothe
areain thefirg place. The mogt sgnificant adverse impactsto the bay occurred from about 1950 through
the about 1980, due primarily to pollutionand to dredge and fill operations. Excess nutrients entering the
bay have led to agae blooms that reduce visihility and oxygenlevesinthe bay, adversdly affecting habitat
qudity. Seagrassesthat provide habitat for many species of fish and shellfish are particularly sengitive to
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problems resulting from excess nutrients. Over haf of the bay's historic seagrass beds have been log,
contributing to a decline in the bay's commercid and recreationa fisheries. Scallops have virtudly
disappeared from the bay, and other shdlfish harvests were sharply curtalled due to bacteria
contamination. Many species of birds have dso suffered a sharp decline.

Regtoring habitats that were damaged in the past, and protecting exiding habitats is vitd to mantaining
many bay functions. Starting inthe late 1970's, large investments were made to improve the Tampa Bay
environment, including upgrading wastewater trestment facilities and increased water recyding, amed a
reducing nutrient inputsinto the bay. These efforts have improved water inthe bay, and sgnificant recovery
of seagrass beds hasresulted. These habitat improvements, combined with stepsto manage fisheries, have
hel ped to reverse the decline in important fish species such as snook and red drum.

But despite many successesto date, the bay dill suffersfrom sgnificant environmental impactsand threats,
particularly from excess nutrients and toxic pollutants. Continued growth in the areais expected to lead
to an increase in nutrient loadings into the bay. Recent studies have aso reveded that atmospheric
depositionof nitrogenis afar more sgnificant source of nutrients than was previoudy believed. Together,
these threaten to reverse the gains made to date unless further control actions are taken.

The Tampa Bay Estuary Program (TBEP) was formed in 1991 under the Nationa Estuaries Program
(NEP) inresponseto theseimpactsand threats of future impacts to bay resources. The NEP was created
to hdp develop a consensus among stakehol der groups to contributeto management of estuariesof nationa
importance. A hadlmark of the NEP is direct involvement of al interested parties, including the public, as
partners in the management process, and integration of science into these types of public decison
Processes.

Under the TBEP a plan was developed to manage environmenta resources in Tampa Bay (Tampa Bay
Estuary Program, 1998). Among the most prominent of the initiatives in the plan was control of nitrogen
inputsasameans of restoring seagrass beds. Seagrassbedswere targeted both because of their ecological
importance as habitat and as a barometer of overal quaity of the bay'swaters. A follow up joint effort by
loca governments, agencies, and industries in the region devel oped a specific plan of action (Tampa Bay
Nitrogen Management Consortium, 1999) to implement the nitrogen management e ements of the Tampa
Bay management plan.

To date, little work is avalable to assess vaues within Tampa Bay. The proposed research will apply
economic methods for measuring public values, and for integrate vaues into the public decision process
in Tampa Bay. The economics literature on vauation methods is enormous, and this brief background
section will not attempt a comprehensive assessment of the Sate of the art. Rather, it will provide a brief
review of the concepts and methods as they pertain to issues faced in TampaBay, will discuss how these
conceptsare relevant to the present effort and will discuss one comprehensive economic study that applies
a series of economic methods to assess environmenta amenities as part of the Peconic Estuary Program
on Long Idand, New York (Opauch et a, 1993).
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Economistsgenerdly dividevauesintouse vaues and non-use values (or "Passve use’ vaues). Usevaues
are generaly associated with an activity that involves the amenity. For example, recregtiond swimming
embodies ausevduefor cleanwater. Smilarly, a use vaue may be obtained by traveling to see the Grand
Canyon. Non-use values are values that are associated with an amenity even if you do not useit. For
example, | may hold avaue for continued existence of the Grand Canyoninitsnaturd state, evenif | never
expect to seeit. Resdents of Tampa Bay communities might va ue environmenta improvements, above and
beyond their potentia uses of the bay, and people fromthroughout the United States may vaue mantaning
of manatee populationsin Tampa Bay even if they will never see them.

Asindicated above, Tampa Bay providesresidentswithahost of use and non-use vaues, and economists
have developed tools for measuring each (e.g., Freeman, 1993; Mitchell and Carson, 1989). A
comprehensive economic andysis for the Peconic Estuary Program, part of the NEP, applied severa of
these approachesto measure different categories of vaues for the Peconic Estuary (Opauch et d, 1998).
Given the 9ze of the economic vauationliterature, this proposal will discussthe approaches gpplied to the
Peconic estuary asanillugtration of how economic methods canand have been applied to assessing public
vauesfor environmenta amenities.

The Peconic estuary economic studies used a multi-phased planto assess various use and non-use va ues.
Phase | of the study focused on market vaues associated with the estuary by carrying out an economic
impact andyss of the Peconic estuary (Grigaunas and Diamantides, 1996). This phase was a modest
effort that provided a perspective on the levels of economic activities that are supported by the estuary, in
terms of number of establishmentsin different economic sectors, and the associated levels of employment
and wages. A second dement of the market andyss of phase | identified opportunities and congraints
faced by potentia mariculture operationsin the estuary.

Phase Il was comprised of a series of economic studies that focused on non-market vaues supported by
the estuary (Opauch et d, 1998). These studies were used to identify and estimate various components
of vaues associated with natural amenities, and the resullts of the various studies can be combined together
to assess va ues associated with specific management actions to protect and restore amenities.

Phase |l included a recreationa use sudy, a property vdue study, a wetlands productivity analysis, a
resource valuation study. The recreation study used a survey to collect primary data to identify levels of
various recreation activities supported by the estuary, and to collect detailed trip information. The
Recreation study used this data to estimate values of various recregtion activities, and how participation
rates and vaues would change with given changes in the quality of recreation activities. Thisdlowed us
to caculate recreationa benefits associated with policies, such as those that improve water quality or
increasefishpopulations. Thus, therecreation survey can estimate val ues associ ated with recreationa uses,
but excludes other values, thereby necessitating additiona methods to measure other values.

The property vaue study used standard methods to determine how various attributes contribute to the
sling price of houses. The study included the usud attributes describing the house, such as the number
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of rooms, square footage of the house, Sze of the lot, Sze of garage, etc. The study aso included
environmentd attributes that the home owner would enjoy, such as nearby open space, farm lands,
wetlands, etc. If homeowners enjoy services associated with these environmenta amenities, then one
would expect the price of a house to be bid up if it has specid amenities. For example, if ahouse has an
oceanview, thenonewould expect that people would be willing to pay morefor that house thanthey would
for ahouseidenticd is dl other ways, but without an ocean view. Therefore, we would expect that the
Hling pricefor the housewould be reflective of the potential homeowners va ues associated withan ocean
view. The property vaue study was used to estimate va ues associ ated with adjacent open space, wetlands
and farmland, among other amenities. However, the housing prices only indicate amenity vaues received
by home owners living adjacent to specific amenities. Thus, these vaues exclude other values associated
with amenities, such as the vaue obtained by people visting the area, etc.. So other methods are needed
to capture other components of vaue.

The resource survey used conjoint andyss to esimate vaues associated with various environmenta
amenities, including open space, farmland, sdt marsh, edgrass, safe shdl fishing areas. A sample of the
public was presented withapair of dternative programs to that would provide specific levels of protection
for theseresources at a stated cost, and respondents were asked which program they prefer, or whether
they preferred "neither program”. This study approximates a public referendum on protection of various
environmental amenities

In theory, such a study could capture all use and non-use vaues associated with these amenities.
However, focus group participants indicate that respondent were not considering certain categories of
vaues when answering the questions.  For example, in terms of open space amenities, the respondents
seemed to consider the vaue of open space as a "generic amenity” that affects the character of the region
as awhole. But focus group participants but didn't consider amenity vaues to immediately adjacent
landowners, nor did participants appear to consder possible water quality benefits that might result from
reduced development. Therefore, to include al categories of vaues, this study had to be augmented with
other studies, described in this section.

The various parts of the Phase Il were combined together to estimate three components of vaues. the
contribution to the open space throughout the region, which effects the overdl the character of the
community, the amenities provided to property ownerswho liveimmediately adjacent to each open space
parcel and the contributionof undevel oped land to reducing point and non-point pollution, affecting useand
nonuse va ues associated with changes in water quality. The resource survey was used to estimate the
vaue of open space as a generd amenity. The results of the property vaue study was used to estimate the
amenity value to adjacent property owners. Finaly, the work is currently being linked to ongoing water
quality modding effortsthat will determine impactsof activitiesonwater qudity inthe Peconic (TetraTech,
2000). The results of our recregtion survey are being linked to thiswater quality model to determine the
effects of loss of open gpace on the quality and quantity of recreetion activities in the Peconic. Together,
these three studies include awide range of vaues for open space amenities.



Resear ch Design and Methods

Measuring community environmental vaues in a way that can contribute to assessment of specific
management actions is an inherently difficult task, and not one that is amenable to routine application of
standard techniques. For example, it isadifficult task to determine how much people care about reducing
nitrogen deposition in Tampa Bay, and what level of expenditure of public dollarsis judtified to support
specific programs. The complex technica issues regarding the problem aso contribute to the chalenging
nature of the task.

Consderable judgment, based on experience and training of the investigators, is required to design and
implement a processto provide defensble vaue estimates. And the crestion of astrong research process
isjust asimportant applying as sound tools. Themesthat are critica to the success of the research effort
are edtablishing a two-way communication to obtain information on vaues, and to ensure that the
information obtained be directly rlevant to the critica management questions to be addressed. To do so,
the research team will work in close cooperation with, and be sensitive to, the needs of the affected
communities, including both the various publics and resource managers. Indeed, this research processis
best viewed as a component of the larger program to develop consensus within the community, and
therefore faces the same chdlenges. Addressing these challenges requires a sound research strategy, a
strong research team with considerable experience, and a willingness to work actively with the program
daff and with the various affected communities.

The research team must be aware of the unique aspects of the estuary and it'scommunities. Thisincludes
the natura environment, the socia environment of the people in the community and the politica aspects of
decison making and implementation. Thus, the process begins with athorough grounding of the research
teamwiththe principa issuesfaced inthe project area. First, the research teamwill obtain and thoroughly
study various reports and background documents to familiarize themsdves with the critica issues. Much
of this work is already complete, as part of developing the present proposal. Obtaining this working
knowledge prior to medgingwithloca groupswill help researchers establish credibility, and facilitete their
acceptance by the loca communities as "knowledgesble ingders’ rather than "naive outsders'.

For example, our work in the Peconic estuary onLong Idand, New Y ork was facilitated by the fact that
wewere fromsouthernRhode Idand, lessthan 50 milesaway, and that we faced very smilar issuesrelated
to water qudity, tourism, rapid loss of undeveloped land, etc. One theme we frequently emphasized at
various meetings was that we fdt very muchat home inthe Peconic, coming fromasmilar environment that
faced closdy related issues. The researchers are part of the management process, and the success of the
research effort is dependent upon similar issues related to developing a consensus decision process.
Establishing a close working relaionship with a firm basis of trust is an important part of a successful
research process.



The next step in the process is to meet with the principd parties involved in the management process,
including knowledgeable and involved members of the public. The god of this Sage isto develop amore
thorough understanding of various perspectives regarding the important issues faced, to learn more about
the larger research programin place uponwhichto build, to identify critical controversiesthat must be dedlt
with and to establish a close working relationship with the principa actors.

Withthis critica background information, researcherswill identify the specific sets of vauesto beassessed,
and the best tools for assessing those values. For the Tampa Bay case study of atmospheric deposition
of nitrogen, vaues are associated with habitat, especially for seagrasses, improved water clarity, etc.
Tampa Bay habitats support commercid and recreationa uses, and provides natural amenities to the
populationof over 2 million that resde in the surrounding area. The estuary supports many species of fish
and wildlife ranging from mammas like manatees and bottlenose dolphins, to birds like pelicans and ibis,
to fish species like snook and red drum. Mangroves in TampaBay serve as breeding groundsfor 25 bird
species, induding pdlicans, egrets, herons, cormorants, terns, ibis and spoonbills. Many other birds winter
in Tampa Bay, including as the American white pelican and severd species of sandpipers.

But these vdues are best understood within the larger context of environmenta and socia needs of the
area. So vaues associated with nitrogen deposition are best understood within the broader context of
vaues for amenities of Tampa Bay, and indeed within the context of broader social values. Very different
vauesarelikdy to beimportant for working class communities, versus urban poor, versustheupper middle
class versus commercid fishermen. It is criticaly important to capture critical dements of vaues of dl
affected communities. For many extremely poor communities, subsistencefishing values can be of primary
importance, while more afluent communities may place primary importance on the hedth of marine
mamma populations or scenic vistas. These are very different types of values, and different methods may
be most gppropriate for measuring each, while avoiding double counting.

Given this criticd background informetion, the specific vauesto be focused upon will be identified, and
researchers will begin to identify appropriate economic methods for measuring each of these values. At
this stage in the process, we will meet with Tampa Bay management teams to describe the values to be
identified in a quditative manner, and which vaues our quantitative andysswill focuson.  Thisisthefind
opportunity for the input into the essentid eements of the survey process.

Economic methods identify management-rdevant vaues by focusing on explicit or impliat tradeoffs that
are embodied in choices. Tradeoffs are faced, for example, when decison makers prioritize actions to
reduce nutrient emissons within alimited budget. Thiskey notion isrecognized by the TampaBay Estuary
Program in its sated god to "ensure that increasingly limited public funds are spent in amanner that best
benefits the bay and the people who live around it" (TampaBay Estuary Program (1998)). For example,
vauesmeasured by economic methods can be used to determine the best set of actions for agivenbudget,
where "best" is defined as those that are most consstent with the values of the communities. Economic
andyses can provide ussful input into decisions regarding management actions.



In order for the information to be of use for managment purposes, it is critical that values be measured in
aquantitative fashion. For example, an attitude study might find that the public cares more about manatee
populations than fish populations. Y et there may befew management actions that are available to protect
and restore manatees, and those programs might be both very expensve and not very effective. In
contrast, theremay be many inexpensive and highly effective programsto restore fish. The question then
becomes whether it is of higher priority to spend public funds to make asmall change in the population of
manatees, or to make amuchlarger changeinthe populationof fish. The quantitative assessments provided
by economic methods provide useful input into this sort of decision faced by resource managers.

People hold both use and non-use vaues for amenities like clean waters or habitat of Tampa bay. Use
vaues concern activities like fidhing, sMimming, boating, wildife viewing, or enjoying views of the bay.
Non-use vaues concern the vaues that people have for bay resources beyond their use. The people
around Tampa Bay might hold values maintaining a clean bay that extend beyond ther uses of the bay.
Many people throughout the United States may hold non-use values for preserving manatee populaions
in Tampa Bay, even if they will never travel there to see them.

Our initia meetings and focus groups will be used to identify the extent to which each of these values are
important to Tampa Bay communities, particularly withrespect to use versus nonusevaues. Thiswill hdp
to determine the appropriate tools to aoply. Economists have devel oped toolsfor quantifying each of these
typesof vaues. Usevauesare generdly associated with some sort of action (e.g., traveling to the beach).
Datacan be obtained on these activities, and vaues can be inferred from tradeoffs faced whentaking that
action. Thefirgt category of approachesiscalled "reveded preference’ approaches, where actionsreved
vaues or preferences. Revealed preference approaches include market approaches and non-market
approaches, such as the travel cost approach, the hedonic property value approach and the household
production approach. (see, e.g., Freemen, 1993)

Reved ed preference approaches are based ondatain the formof what people actudly did inorder to infer
avduefor the activity. |If someone choosesto pay $30 to go fishing on a charter boat, then the activity
must beworthat least $30 to them. If someone choosesto go on a$50 charter that has a higher expected
catchrateand isotherwiseidenticd, thenthat difference in expected catch rate must beworthat least $20
($50-$30) to them. By observing participation rates a varying prices and qualities, reveded preference
methods alow one to infer vauesfor activitiesat different leve of qudity. Thisadlowsone to identify values
regarding the number of days, aswell asfor changesin quality.

Application of economic methodsis rddively straightforward for market activities, where people pay a
price to participate. For activities with no explicit price (e.g., fishing from shore), implicit prices can
sometimes be constructed.  For example, if the individua has to travel to go fishing, then price of
participating in recreationd fishing is the cogt of traveling to the Ste, including the implicit cogt of thetime
gpent traveling to the dte. If anindividud iswilling to travel alonger distance to go fishing & a Ste with
higher expected catch rates, they are revedling that they are willing to pay at least that additiona cost for
higher catchrates. If managerscan estimate how policiesto improvefish habitat can affect catch rates, then
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revedled preference methods can identify the benefits that those policies provide to recreationd fishing
activities.

Nonuse vauesare not generdly associated withany particular activity that can be measured. Anindividud
might vaue knowing that manatees populations of Tampa Bay are protected, but Smply enjoying that
knowledge doesn't require any particular action by theindividua, so we can't observe tradeoffs that the
personiswillingto make. Economists have devel oped what are known as" stated preference” approaches
to measurethesetypesof vaues. With stated preference approaches, hypothetical questionsthat embody
tradeoffs are asked, and the responses are used to didt vaues. For example, a stated preference
approach might ask respondents whether they would vote for aprogramto reduce nitrogenemissions, with
specificaly described improvements in Tampa Bay amenities, giventhat it will increasether dectric bill by
adtated amount per year. By varying the stated amount across respondents, standard economic methods
can be used to infer acceptable tradeoffs between higher dectricity prices and changes in environmental
amenities

Stated preference approaches can be applied to use values as well as nonusevaues, and are particularly
goppropriate for evauating conditions that don't currently exist. For example, suppose thereisabeachin
TampaBay that has beenclosed for years due to water quality concerns, and managers wanted to know
how many people would vigt the Ste if water qudity wereimproved to some specified levd. Or suppose
managers wanted to assess the value of building a boat ramp at a Ste where none have ever existed. In
this case, we can't directly observe what people would do, snce the amenity isnot presently available.
One could possihility extrapolate from other "smilar” Sites, if some are available. Or stated preference
methods could be applied by asking people how their participation in an activity would change if the
hypothesized program were implemented.

Stated preference methods are very powerful, but they al so embody considerable peril. The power arises
snce they can, in principle, be applied to virtualy any Stuation imaginable. The peril arises because
responses might indicate something other than that intended by the researcher. For example, aresponse
may indicate symbolic support for environmentd programs ingenera, rather than indicating an acceptable
tradeoff for the specific amenity being considered. Or respondents may not know how they would behave
without actudly experiencing the Stuation, snceit may be difficult to predict how one would behavein a
gtuation that is far from one's previous experience. Thus, one might expect stated preference techniques
to be more rdidble in familiar Stuations with choices tha the respondent has experienced many times.
Unfortunately, the circumstances when stated preferences methods are most needed, where there is no
"gamila experience from which to extrapol ate, are exactly the Stuations where stated preference methods
are more chalenging to apply.

A rigorous survey development processiskey to creationof asurvey insrument that is understandable to

respondents and that elicits the information being sought by managers. A workable survey that dicits the
appropriate informationrequires a two-way communication between researchers and survey respondents.
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The survey mug pose questions that are meaningful and that didt the thought process that researchers
seek, S0 that respondents reveal acceptable tradeoffs.

Ultimately, we want to identify vaues regarding impacts on bay amenities that people care about, and the
leves of nitrogen concentrationsinthe emissons of nearby power plantsare not necessarily very meaningful
to the public. Avallable scientific studies will be used to establish the sequence of linkages from specific
emission control actions, to changes in nitrogen emissons, to nutrient concentrations in Tampa Bay, to
impacts to important natural amenities like seagrasses, and ultimately to populations of important fish and
shellfish species, etc. In doing so wefaceahost of complex and technica issues that stretch our scientific
knowledge to its limits. Simultaneoudy, we face the challenge of getting people to understand the critica
issues being faced, and communicaing their values. If respondents interpret questions is a manner other
than intended by the researcher, survey results can be meaningless or mideading.

Wewill implement arigorous development processthat includesdirect interactionwithindividuds that are
representative of those ultimatdy to be surveyed. Wewill carry out survey development and pretesting by
giving participants successive draft survey ingruments, which are completed by participants, followed by
discussion of what respondents thought of the survey, and why they answered questions asthey did. This
will ensure that respondents are expressing their preferences for natural amenities by making tradeoffs as
intended by the researchers. Survey instruments are successively revised in response to feedback by
participants, and retested until we are confident that the survey isworking as intended.

Depending on the complexity of the issues faced by survey respondents, we may have to go through 10
to 20 draft survey ingruments, with time for revisons in between. This process can easly take 3 to 9
months or moretocomplete. Onadifficult topic, such asatmospheric deposition of nitrogen, it can bewise
to spend something on the order of 80 percent of the effort developing the survey ingrument, and only 20
percent of the effort implementing the survey and andyzing the resulting data. When faced with challenging
topics, survey processes are not cheap or easy. Indeed, a "quick and dirty" survey can easly be more
mideading than helpful.

Methods for implementing stated preferenceapproacheshave been grestly refined over the years. Various
categories of biases have been identified, much effort has been placed in attempting to determine whether
biases appear to be at issue inparticular case studies, and methods have beendevel opedto minimize biases
(e.g., Mitchdl and Carson, 1989). Although this literature provides guidance, there is ultimately no
subdtitute for a rigorous survey development process that includes direct feedback from people
representative of those who will actudly be surveyed, followed by successve revisions to draft survey
insruments.

Wewill employ a series of focus groups for this purpose. Focus groups are smdl discusson groups led

by a skilled moderator. Initid focus groupswill involve very generd discussions of the issues of concern
and are used to understand the perspective of participants, to identify how they think about issues, what
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language they use, which words are loaded or likely to be misunderstood, what kinds of background
information needs to be provided, whether they care about the issue, and if so why.

As the process moves dong, more time will be spent concentrating on specific issues identified to be
important to the developing survey and pretesting successive draft questions. This latter activity is
particularly critica for developing a workable survey. These focus groups will include consderable
discussion of the questions, induding both broad open-ended questions, such aswhat participant thought
about the survey, and more targeted questions, like what they were thinking about when they answered
each individua question, or when they read a particular term, such as habitat or atmospheric deposition.
Doing so provides feedback on whether participants understood the question, and whether the logic used
incoming to their response is consstent with the thought process that the instrument is attempting to elicit
(typicaly, evduating some sort of tradeoff). Thisprovidesexcdlent quditativeinformation that isuseful for
understanding vaues held by focus participants. More importantly, it also provides essentid ingghts that
help to identify difficultiesin survey questions, and suggest approaches that can be used to improve the
survey design.

Once a workable survey is created, verba protocols will be used to complete pretesting process. The
verba protocol method is gpplied to asingle individud, rather than asmal group, and asks the individua
to think aoud asthefill out the draft survey. The procedureistaped, and afacilitator is generdly present
to encourage the individud to continue talking if they become silent.  This approach hasthe advantage that
respondents don't need to recal what they were thinking when they answered the survey question, there
may be less of a tendency for respondents to "rationdize’ responses ex post. One disadvantage to the
verbal protocol methodisthat the processis sdf directed, so you can't ask specific questions that that might
arise, nor do youget the kind of interactionthat youmight inafocus group, whereindividuas react to what
otherssay. Also, usng focus groupsdlowsfeedback fromalarger total number of individuas withagiven
investment of time. Our survey development processwill include acombination of focusgroupsand verba
protocols to get the best of both approaches.

Communicating the scenario inaway that is understandable to survey respondentsis a critically important
part of the survey process, epecialy whenthe commaodity islessfamiliar. Depending upon how the survey
is implemented, information can be presented usng pictures, drawings, figures, etc. We have become
experienced with various visudization tools for communicating scenarios to survey participants. We
pioneered the use of videos for providing background information for surveys (Opaluch et a, 1993).
Videos have many advantages over written material. People are very used to watching presentations, are
much more atentive to a video presentation, and far more capable of absorbing information when
presented in avideo format than when that same information is presented as several pages of paragraph
text. Our experience has found that awell produced video excites participants, and encourages them to
get involved inasurvey, while presenting the same information as severd pages of paragraphtext tendsto
intimidate and sometimes bore, or even dienate respondents. We are dso experimenting with new
technol ogy-basedtools such as digital imagery and virtud reality sysemsto help participantsbetter visudize
scenarios.
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Depending upon the level and complexity of background information needed, we will congderingusng a
video to present background information. Although videoscan beexpensiveto produce, modern computer
technologies have contribute to ggnificantly reducing the cost. For example, a Powerpoint presentation
of background information can be devel oped and refined though the focus group process. During survey
development, the successive draft scripts can be read to focus group participants while they watch the
visudsin the presentation. Once the presentation is completed, the script can be recorded and linked to
the appropriate dides in the Powerpoint presentation, which is then shown to respondents prior to taking
the survey. Or the presentation canbe turned into avideo, either by exporting the presentation directly to
video tape, or by creating a video production using Powerpoint presentation as a*“ proof”.

Thisgreetly reducesthe cost of creetinganaudio-visud presentationfor providing background informetion.
However, this somewhat complicates the logigtics of survey implementation, and places limits on venues
inwhichthe survey can beimplemented. Nevertheless, we will develop aaudio-visua presentation if we
find that a considerable amount of complexbackground informationneedsto be presented to respondents.

Itisimportant that the question make the degree of environmenta improvement clear and rlevant to survey
respondents. In many cases, aformat that seem perfectly clear to "experts' isnot at al meaeningful to the
generd public. And conversdly, in some cases question formats that seem confusing to "experts’ can be
perfectly clear to membersof the public. Wewill carefully pretest surveysto make sure questionsare clear
to respondents.

The information presented and the question format used must both be meaningful to respondents.  For
example, presenting environmenta improvements in terms of nitrogen concentrations of power plant
emissons would not likdy be meaningful to respondents, since they would not likdly have an understanding
theimplicationsfor thecritica amenitiesin TampaBay that are va ued by respondents. Respondentswould
likdy answer the questions, but the responses would not indicate vaues for Tampa Bay amenities if
respondents don't have the information needed to make the linkages to species of concern. Rather,
respondents would idedly be given information on changes in populations of important species, for
example, rdativeto "no action” levels. Clearly, successive pretesting of draft formats for this information
iscritical for developing aworkable survey.

Inour focus groups, we will consider severa dterndive questiondesigns to find whichone works best with
respondents. For example, we will test a*referendum” format, where we ask respondents whether they
would vote for a programto control nitrate depositionat a stated cost that results in a stated improvement
in Tampa Bay amenities. By varying the dated payment, one can identify the percentage of respondents
who indicate that they would vote for the program at each amount, then estimate a "mean"” (or median)
willingness to pay for the program. Use of amean willingnessto pay isbased on the notion that thosewho
favor apolicy could potentialy compensate "losers’, and al parties could be made better off. However,
actud compensation israre.
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Use of a median willingness to pay is andogous to voting, in that it identifies programs that would be
supported by 50% of the respondents. If the cost of the program islessthan the median willingnessto pay,
the survey results suggest that the proposed program would pass a referendum. By varying the stated
environmenta improvement and the cost, one could identify percent of the public that would support
different programs, providing useful input to management committees.

Wewill dso usefocus groups to pretest aconjoint format for questions, where complex commoditieswith
severd attributes are presented to respondents. The term "conjoint” is derived from the fact that the
atribute levels are considered jointly by survey respondents. For example, a conjoint analysis could
specify amultifaceted programfor environmenta protection, where the attributes describe stated levels of
protectionfor different of different amenities(e.g., birds, manatees, fish, etc.) inTampaBay at a stated cost.
Some programs might be more protective of certain fish species, while other programs might be more
protective of birds or marine mammals.

By applying a statistica design over the leves of the attributes, the results of the survey can be used to
identify the relative importance of each attribute to the respondent. If one of the attributes is dollars, then
researchers can didt the importance of each atribute rdative to monetary payments, so that monetary
vaues can be caculated. However, conjoint methods can aso be used to measure relative vaues of
different amenities, without dollar vaues, and decisionmakers canusethe resultinginformationto determine
the public's stand on the best set of resource protection actions to implement within a given budget.

Wewill consider dternative designs for conjoint questions. For example, respondents could be asked to
rate different programs that provide varying levels of protection for different species, or they could sdlect
the program that they prefer. Fregquently conjoint analyses are set up as paired comparisons, where
respondents are presented with two options, and are asked which of those two options they prefer. For
example, the options might be two different beaches, each with a given sets of attributes (e.g., facilities,
distance, entrance feg, etc.). Respondents then might be asked whichof thosetwo are preferred. So one
beach might be more expensive, but have better water quality. Presenting respondents with choices like
these can help to identify acceptabl e tradeoffs for respondents. Or one could specify dternative programs
for protecting and restoring natura amenities, each with different levels of protectionfor each amenity and
different costs. Thiscan be used to identify the public values and prioritiesfor programsto protect various
environmenta amenities, which provides input of direct rdlevance to policy makers.

The paired comparison approach has an additiona advantage of presenting respondents with a more
balanced choice. So instead of asking how muchthe individua would pay for astated amenity, where the
respondent is expliatly asked to tradeoff dollars for an amenity, respondents are instead presented with
two dternative programs, and asked whichprogramthey prefer (and they may be alowed to indicate that
they prefer "neither program”). Identical tradeoffs may be implied, but the task being carried out by the
respondent is different, and one approach could be more effective in diciting the information that the
managers need to support thelr decisons. In determining which gpproach is more effective, there is no
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subdtitute for succession of pretests that include direct feedback from individuals who are representative
of the ultimate sample, and subsequent revison of the survey.

Frequently, scientific experts, resource managers and the public dike express skepticism for the whole
notion of placing dollar vaues on environmental amenities. The conjoint approach has the advantage that
it can be used to identify relative vaues or prioritiesfor different environmenta amenities. The could be
useful, for example, in determining the best set of actions to be undertaken with a fixed budget, without
placing dollar vaues on environmenta amenities. Yet if conjoint questions include a Sated program cost
as an atribute, conjoint result can aso be used to place dollar values on amenities, if desired.

We will place consderable emphass on making questions as redigic and familiar to respondents as
possible. Also, wewill take stepsto ensure that respondents believe that there are real consequences to
the choices expressed inthe survey. For example, respondents might be told that the results of the survey
will be passed on to policy makers who could base policy upon the results of the survey. We will dso
work closdy with managers to ensure that the results are expressed in a way that is mostly useful for
managers.

The results of an our economic andyss will dlow us to base policy recommendations on something
gpproximating areferendum, but doing so in survey formprovides moreflexibility. For example, an actud
referendum would, of necessity, pose only one leve of provison of the amenity at one stated cost.
However, asurvey could specify different leves of provisonand different costs, either indifferent questions
to a givenindividud or across individuds. So, for example, one might find that a mgjority of the public
would not support a programthat improveswater qudity to "priine’ levels at agreat cost, but they would
support a more modest program that achieves a lower, yet dill beneficid, leve of water quality a afar
lower cost. Or a series of questions might help managers identify the percent of the public that would
support dternative programs that focus on different amenities and that vary in terms of cost and
environmentd effectiveness.  This could provide resource managers with a great ded of very useful
information regarding public vaues for potentid programs.

The next stage in the research is to implement the studies. There are many technical issues related to
implementation and dataandyss. However, while important in obtaining accurate and reliable measures,
these issues are not directly related to the task at hand. This discussion focuses only on issuesrelated to
sampling and carrying out “rationdity tets’ on the results of the find survey.

Idedlly, surveys should be implemented using probability sampling, which provides samples that are
representative of the population of interest. However, probability sampling procedures can be very
expensve, and may be beyond avalable budgets. To the extent that sampling procedures imply a
non-representative sample, efforts will be made to identify and correct for this problem. For example, it
is often found that response rates are higher for respondents who are wedlthier and better educated. In
such a case, it is fairly sraightforward to use weighting procedures to correct for this type of
non-representative sample. It is more difficult to correct for biases that might result from, for example,
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samples that are non-representative in terms of environmental concerns, or other factors that cannot be
eesly identified and corrected usng standard demographic information for the population at large.
However, note that Smilar issues are faced with voting processes.

A magor concern withresultsfromval uationsurveys iswhether respondents indicate val uesfor the specific
commoditiesdescribed, versuswhether responsesindicate” symbolic’ concernfor environmenta amenities,
ingenerd. As discussed in detall above, we will make consderable effort in our survey development
process to develop questions that dicit well defined vaues for specific amenities. Wewill dso design our
survey indrument so that it is amenable to various “rationality tests’, including scope tests (e.g., NOAA,
1993) and additivity tests (M cFaddenand Leonard, 1993). that can be used to confirmthat the surveywas
successful in avoiding symbalic responses.  Scope tests compare stated values for more inclusive versus
lessinclusive amenities. If survey results are “symbolic” one would expect to find that valuesdo not vary
with the commodity specification. In contras, if results are well defined amenity values, then one would
expect to find higher values ated with more inclusive commodities.

Additivity tests are more rigorous rationdity tests, whereby the vaue for a composite commodity is
compared to the vaues of the component parts. So the total vaue of two commodities obtained together
should be equd to the vaue of the identical commodities obtained sequentialy.

Given a set of results, economic studies can be linked to scientific analyses to determine public vaues
associated withaternative management policies. For example, economic studies might determine how the
number of recreation days and the value per day vary with water qudity. Scientific studies could be used
to determine how water quality and fish populations could be affected by management actions. By linking
these studies, we could determine how the values of recreationd swimming and fishing are affected by a
stated policy amed at improving water qudity. Similarly, one could determine how policiesto protect and
restore manatee populations contribute to the associated non-use val ues.

ummary

Economic methods can be used to measure vaues and provide direct and quantitetive input into difficult

decision problems, such as environmenta management decisions in Tampa Bay. Economic methods

provide public input into management decisonsthat is andogous to vating processes, particularly when

median, as opposed to mean, values are applied. In such as a case values are measured for a
"representative’ (median) member of the public, which can be used to indicate whichprograms would pass

apublic referendum.

Being andogous to voting processes, and economic methods have smilar strengths and weaknesses. In

terms of weaknesses, the public is not necessarily the best informed of al parties about environmenta
issues. Difficultiesarefaced in both casesregarding informing the public of theimplicationsof policiesbeing
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considered. Also, there can be other problems implementing both voting processes and economic
methods, such as obtaining non-representative samples, etc.

Although andogous to a public referendum, surveys are far more flexible and canbe designed to provide
more information to managers. For example, surveys can pose different levels of protection of natura
amenities, different amenitiesand different levesfor the cost.  This can provide arich body of information
regarding the percentage of people that would support a host of different restoration programs, whichcan
provide input into management decisions regarding public vaues for natural amenities and for programs to
protect or restore those amenities. Theresultscan beused, for example, toidentify the set of environmenta
programs that best meet public vaues, givenalimited budget. Thisinformation is essentid inachievingthe
state objective of the TampaBay Estuary Programto " ensurethat increasingly limited public funds are spent
in a manner that best benefits the bay and the people who live around it" (Tampa Bay Estuary Program
(1998)).

Economic methods can aso hdp managers understand components of vaue. For example, economic
methods can be used to identify vaues associated with specific amenities, and various dimensions (e.g.,
qudity versus quantify) of amenities. Methods can dso estimate use and non-use va ues, so we can find
whether values are associated with specific activities that utilize the resource, or whether nonuse vaues
dominate, so that vaues are associated with existence of the amenity in its own right, above and beyond
human use.

However, measuring vaues for complex commodities such as environmental amenities is an inherently
difficult task. A thoughtful and rigorous research processis a criticaly important component of obtaining
meaningful vaue esimates. Methods must be flexible, and with specific design decisons made aspart of
a two-way communication between researchers and the public. The program team must have the
experienceto adapt the direction of the research and fill information gapsas necessary to meet the program
needs and in order to identify the best meansfor diciting vaues.

This underscores the need for a strong research team, with strong experience and training. It aso
reinforces the need for an adequate time and budget to carry out the process. Soitisimportant toinclude
economigts early on in the research, so there is adequate time to implement the necessary stages of the
process. Quick and dirty surveys can be more mideading then informative. But a thoughtful survey can
provide essentid public input into public decision processes, and are wdl worththe cogt, especidly given
that government managers are spending public funds, and are therefore mandated to act astrusteesfor the
public.
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Budget*

Dates: 01-Sep-01
01-Jan-03

Personnel Costs

Senior Professionals 400 hours @ $150  $60,000
Junior Professionals 300 hours @ $75  $22,500
Research Associates 1000 hours @ $35  $35,000
$117,500
Supplies
Document Purchases $500
Focus Group Materials $3,500
Survey Printing and Distribution $5,000
Telephone $500
$9,500
Travel
Meetings with Key Personnel $5,000
Focus Groups $3,000
Survey Implementation $2,500
$10,500
Total $137,500

* Budget includes all activities except for assessment of specific

management activities
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